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distillation of petroleum as well as the naturally occurring forms of which
gilsonite is one.
OTHER SOFTENING AGENTS
Among other organic softening agents are paraffin wax, high-boiling
petroleum, cottonseed oil, and aniline, which is also an accelerator. Glue,
which is now largely employed, especially in America, as a reinforcing filler,
has also been suggested for use as a means of incorporating finely divided
mineral fillers in order to avoid agglomeration or caking of the particles on the
mill.
REINFORCING FILLERS
For some considerable time past it has been customary to incorporate in
mixings certain substances which increase the toughness or the wearing properties
of the vulcanised rubber. The materials employed have been adopted as a
result of practical experience, and not from the results of systematic investiga-
tion ; later work has, however, served to emphasise the wisdom of the choice in
the majority of cases.
One of the earliest investigations into the effects produced by filling materials
and pigments was that of Heinzerling and Paal,* who determined the tensile
and chemical properties of a variety of mixings containing such substances as
zinc oxide, French chalk, fluorspar, antimony sulphide, litharge and magnesia.
The proportions were, however, chosen with an entire lack of system, and it is
difficult to draw deductions from their results.
A more systematic series of experiments was later carried out by Ditmar,f
who adopted the principle of adding to a mixture of rubber and sulphur increas-
ing proportions of each particular compounding ingredient and noting the
tensile properties of the vulcanised material.
In the case of light magnesium carbonate, for example, increasing propor-
tions up to 25 per cent, by weight were found to enhance the tensile strength
considerably.
The addition of zinc oxide in small quantities, such as 1 per cent., was found
to increase the extensibility, but with higher proportions a reduction took place;
the tensile strength was found to be improved.
Addition of barytes in proportions up to 25 per cent, was practically without
effect, both the breaking load and elongation being unaltered. On the other
hand, powdered glass caused an increase in tensile strength but did not affect
the extensibility.
A comparison of the effects of increasing proportions of zinc oxide and talc
* J. S. <7. /., 1892, 11, 536;  1893, 12, 51;  cf. Weber, The Chemistry of India Hubber, p. 162.
f Gummi Zeit., 1906, 20, 733, 844, 1077;  1906, 21, 103, 234, 418.